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Sir: 

I, Christian Funck-Brentano, MD, PhD, hereby declare as 
follows: 

1. I earned my MD from Piti£-Salp£tri£re University in 1982, 
and completed my internal medicine and cardiology training within 
the hospitals of Assistance Publique-H6pitaux de Paris. I trained 
in clinical pharmacology at Vanderbilt University, Nashville, 
Tennessee from 1986 to 1988, and received my PhD in Clinical 
Pharmacology at Paris 6 University in 1990. 

2. I am Director of the Clinical Investigation Center at St. 
Antoine University Hospital, Paris, France, and a Professor of 
Medicine and Clinical Pharmacology at Pierre et Marie Curie 
University Medical Center, 

3. 1 have authored over 120 scientific papers concerning 
drug metabolism, drug-drug interactions, drug-induced QT interval 
prolongation, cardiac arrhythmias and cardiovascular clinical 
trials . 
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4- r am a member of the Committee for Practice Guidelines 

from the European Society of Cardiology since 2006, a member of the 

French Society of Cardiology and of the French Society of 

Pharmacology and Therapeutics. I am past president of the 

Association of Pharmacology Teachers of French Medical Schools- I 

served on the Editorial Board of the Journal of Cardiovascular 

Pharmacology from 1993 to 1998. 

5. My curriculum vitae is attached* 

6. I am not one of the inventors of the invention described 
and claimed in U.S. Patent Application Serial No, 10/534,091 ("the 
application") . I am also not an employee of the owner of the 
application, Santhera Pharmaceuticals (Switzerland) Ltd., or any of 
its related companies or predecessors-in- interest . 

7. I have read and understand the application, including 
pending claims 23 and 25-33. I have also read and understand the 
references cited against these claims in the Official Action dated 
August 2, 2010 ("the official Action"). 

8. The Patent Office examiner has cited Funck- Brent ano et 
al,, "Rate Dependence of Soltalol- Induced Prolongation of 
Ventricular Repolarization During Exercise in Humans," 83 
Circulation 536 (1991) (hereinafter " Funck- Brent ano " ) to support 
her argument that QTc prolongation or its absence can be predicted 
from heart rate. See page 4, lines 12-20 of the Official Action. 
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9, I am the lead author of Funck-Brentano , My article does 
not support the examiner's argument. Moreover, her argument that 
QTc prolongation or its absence can be predicted from heart rate is 
incorrect, as explained in detail below. 

10. QT interval is the electrocardiographic parameter which 
represents the duration of depolarization and repolarization in the 
heart. rt is well known that QT interval is influenced by heart 
rate (Bazett HC. An analysis of the time-relations of 
electrocardiograms. Heart. 1920;70:353-70; Fridericia LS. Die 
Sytolendauer im Elektrokardiogramm bei normalen Menschen und bei 
Herzkranken. Acta Med Scand 1920; 53:522-34). It shortens when 
heart rate increases and prolongs when heart rate decreases. 

11 ♦ In order to assess the influence of external factors, 
such as disease states or drugs, on ventricular repolarization one 
has to consider the QT interval corrected for heart rate, the QTc. 
QTc represents the duration of QT normalized to a heart rate of 60 
bpm (i.e. an RR interval of 1 sec)* The correction process uses an 
empirical formula which reflects the relationship between 
uncorrected QT intervals and RR intervals at which QT is measured. 
However no standard formula exists and several methods of QT 
correction have been proposed (Funck-Brentano C, Jaillon P. Rate- 
corrected QT interval: techniques and limitations. Am J Cardiol. 
1993;72:17B-22B) . All these methods are questionable because the 
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correction they yield is not always perfect, i.e., QTc is not 
always truly independent from heart rate, 

12* The purpose of QT interval correction, therefore, is to 
take into account the influence of heart rate on uncorrected QT 
interval and express QT independently from heart rate, hence the 
QTc. When, QT correction is made appropriately, it yields a QTc 
which, by definition, should be independent from heart rate, if it 
is not, this indicates that the correction formula which is used is 
improper. The quality control of a good QT correction is to plot 
QTc as a function of heart rate (or RR interval) and show that the 
slope of this relationship is zero. 

13, In conclusion QTc prolongation cannot be predicted from 
heart rate or at least should not if the correction process is 
appropriate. By definition , if the correction is performed 
appropriately, QTc interval is independent from heart rate* 

14. Funck-Brentano examines the rate -dependence of 
uncorrected QT prolongation with sotalol. This so-called inverse- 
rate dependence, in contrast to the effects of sodium channel 
blockade on QRS interval duration, means that the effect of a QT 
prolonging drug, such as an iKr blocker, on repolarization 
increases when heart rate decreases. We assessed sotalol -induced 
QT-prolongation over a wide range of heart rates. Our study showed 
that, in the case of the IKr blocker sotalol, QT interval 
prolongation was more pronounced at slow than at fast heart rates. 
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15 • Funck-B rent ano also discusses the best QT correction 

method using raw QT-RR data. In order to avoid the errors of using 

the standard Bazett's QT correction formula (which, as discussed 

above, is empirical and potentially biased) , we used several 

fitting functions and choose the one which had the best fit and 

therefore was less biased. This allowed the analysis of QT changes 

without sotalol and during administration of 3 dosages of sotalol 

at various heart rates . 

16. The relationship between corrected QT (QTc) and heart 
rate was not specifically studied in this study, i.e. we did not 
plot QTc obtained from raw QT-RR intervals measured at various 
heart rates as a function of heart rate. The reported QTc interval 
merely represents the best fitted QT interval at a heart rate of 60 
bpm (RR interval of 1 sec), the QT 1000 fa6ec . This QTc value was not 
the result of the correction of a QT interval measured at a heart 
rate very distant from 60 bpm but the best mean value of the QT 
measurements truly performed at a heart rate of or close to 60 bpm. 

17. Of note, the correction formula we used in Funck - B r en t ano 
was recently showed to be appropriate to correct heart rate in 
guinea pig heart preparations exposed to a QT-prolonging drug (Tabo 
M, Komatsu R, Isobe T, Honda M, Yamada Y, Kimura K„ Accurate 
detection of drug- induced delayed ventricular repolarization with 
a suitable correction formula in Langendorff guinea pig heart, J 
Toxicol Sci 2010; 35:687-98). 
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18, All statements made herein of my own knowledge are true 

and all statements made on information and belief are believed to 

be true; and further these statements are made with the knowledge 

that willful false statements and the like so made are punishable 

by fine or imprisonment/ or both, under Section 1001 of Title 18 of 

the United States Code, and that such willful false statements may 

jeopardize the validity of the application or any patent resulting 

therefrom. 

Signed this day of November, 2010. 




Signed : 

Dr. Christian Funck-Brentano 

Exhibit: 

Curriculum vitae of Dr. Christian Funck-Brentano 
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Department of Phaf rnacote^y an<i Cilnis&l kwe$n%s*km Center 
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^arnecl 2 cniklrcrt (1980 el 1963). 
Nationality; French 
Brutal £ngti&h / French. 



Born In 1055 



2-year basic rosoarch training at the 
Pathophysiology Research Onft, INSERT U24, Pr JP Bsnhamoo. 
?88^-18S6; dlnleai research training the Arrhythmia um t 

Larfootsiere University Hospital, PrPh ConrneL 
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University, Nsah^te, TlSi, OSA, Raymond L VVbosiey and Dan U< 
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^i«sin multk^Mar animal modala. 

* > 140 ordinal artistes In Srstemattenal pe^f-revlewad jsumais. 

* 19 severs! rsvksws {ifldttfdfftg i fa & ^ #fe#> in fofafmfforteJ peer- 
reviewed journal 

* 11 book chapters. 
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- .M?ftib*rof$fe EiSlfeHal Board of Pumfsm Cffn Ph^rmmof : 1 
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reviewed International journals) since 1968. 



Professor of Ci?nisaf Pharmacology - Hos^Jaf Piecing Physfctaa 
D§js^p|jmrif • .of . Pfmrr«aeoio§^ c Pltie Uravan^ty Hospital Fans, Hte&d o f 



* Proctor xsf ff*s C&nicaS Investigation Center, CIC Part^E*** PK&~ 
Ssfp&d&rfc UrSyeratfy Hospital; Pans sines 200© (Associate Director 
from 1993 -to 2004). 

» Medical O^ree (unrestricted ifeenc^ fa practice general Msrfjdne In 
Franos): Pans 6 University, 1932. 

* Board CfettifK&tion m Cardio&gy (unrounded Sconce to ppsiefica 
Cardfotegy m Franco): Pans, 1986. 

•* Board OuaSi^tFonlfv interns! Modfe^ne: Paris, 1994. 

* Pahs Unrvens?ty MospKais* Residency {Humerus dausus examination 
wth 10 % passing mte t oiling 4 years (S * © months) of trains In 
Parts UnwefsJiy Hosjp^tals: 1879-1981 (<&rtaldcs, CardioJosy, Mmml 
Madkam, CardfeJosy) an^i 1963 1965 0«t^j>siv» Car^ Un?t^ Cardfdo^y, 
Hypertension, ^^wnN! U rtJt). 

* Si^r M^ai of Pads University ;No«pftaftf Residency (one ad^jfloneJ 
yaa r of training - Arrnythn>^ Unit}' i 

* Head of C^os - Assistant: (CHnkiai Pham^aooJosy Unit, Bt^Antofne 
Untver^r Hosp&s*}: wm-i®m 

* Assjstam Prof&smr of Ollnlc^I Phaf?nacoJogy (S^Anfome): 1^0-1902. 

* Assoo^ate Professor of Cliafo^f Phannacdogy {Si-Antoine): 1 

* Professor &t Conical Ph^mmooJogy aln^e 

* Master in Human Biology (General R^rmscolco^): 1 ^0-1^2. 

« Dipfoma of Extended Research m Uutmn 8iolo$y : (2 years of training mi 
th& Hs|jafe Patho^>hysiOk>oy Ro^reh Unit, INSERT U^4 - stwdfet of 
hspatJc drwg rneisboHsrn): 19ai-1983. 

* E^wcatJonal Comn-»ssk?n for Fore^n M^dl^l Oradtiaies: 

* Un?/erajfy Diploma of Clmjcai Prmrmaeology (St-AnioSno): 1§S^. 

* Ph.D. Thesis (Pha nnaoology, Pan's 6 UmVersfty): Phan^acofjonstlcs 
and onantlon^is of aniKsrrhylhjnsc drugs, 1990. 

* Director of Research DtpbFna (f^f>est degree awarded toy a French 
UnlvefslJy); Pans 6 Unrversrty, Pm% Ami. 
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* Member of l??e Comm&e** for Pmctlce G^dsHmss froro tho Eoropean 
Society of Cardiology: ^nce Sept, 2000 

« Memoer of the Screntinc Advisory Comfr^ee of OT D?Mg& 

* Member of the Expert Sc?ant«nc Comr^ssjon of trie Assistance Pul?H^ue 
- Hdpjsaux de Paris: 

M^ber ScientiSc ^ Ooi^ncli of a L£E^ Recherene* 

Member of f}te ^cjef^sfEO Development Council of the AGE PS (Ganerai 

Agency ef Squipfr^r^s snd HsaHli Prodocis) - Paris: 200S-2010 

Member of me Sciantmc Coimcii of AFRETH since 2009 

Mornber of the Council for O&nseaf Inves^atJon and Evaluation of 

Oiagnosiic end TherQpeotks Procedures at the INSERM: 1991 .-19Si$. 

Ccfrespander^ to $w <#ivk&\ Research Defeg&iion at the Assi^anoa 

pBN^ .<Hfeito do Pmm (AP-RP^1S9!-130SL 

Msn^ber ef £he Experi group fat the ScfenftRc and Technsoa! Mission of 

im MlnJsfry of Universities ancl Research (OS PT5>c 1904-1956. 

Member of mo Scisntiffo Committee at the Clsnloal fnyeai^ation C^>ter 

iCA:i£) atS*>Aniolne Univerasty Ho^^al: since 

Reviews of pr^tocofe for the CPHS of Paris - P^^Salp^tilsre, 

Co[?abo?^tk>os vvsth the French Medicine A§ency (E.G. guJdef fnes), 

PartfClpaliOfr to the concepilon of the National f^ogram Of CSf^caJ 

Irwest^alrofr Centera (wiih tho M»rosSn/ of Research and the INSHRM), 

Member of the Cfe'n^oaf Inves^a^on <^omfrsltes at 8^ INSEF?^; 

Pre^*dent of the Association of Pha mycology Teachers of French 
m4ml Schoofe: 2000^2007. 

Member of the French Collegia of Wadfcal Phsrrnacologlsts (Council 
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* Vernal Research Contract INSERT 1991-1904, 
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Medical Schools 
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